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has been subjected to the refining and hardening heat
treatments, which would be given to a properly case-har-
dened article. It is not necessary to heat the specimen
to the carburising temperature before refining and
hardening, or to retain it at this high temperature for the
carburising period, although this is very often done.
The omission of this treatment has no effect at all upon
the physical properties of the test piece representing the
core. It is essential that the refining and hardening be
carried out upon a bar of standard size. The mass effect
in hardening is particularly apparent in the treatment
of case-hardening steels, and it is, therefore, quite essential
that precautions should be taken to avoid the variations
in mechanical properties arising from this cause. The
most usual size of specimen to heat treat is a bar 1^ inches
in diameter. The test piece is machined from this speci-
men. The impact test piece should be machined from
the same or a similar specimen of steel which has been
heat treated in the full size, i.e., in the l|-inoh round bar,
if this be adopted as the standard. It is impossible to
take any notice of impact tests made upon test samples
cut from specimens which, when heat treated, are of
different size from that of the specimens from which
the tensile test pieces are cut, although this is not un-
commonly done. The impact test piece is, of course,
not carburised.

In actual practice, it is customary to make the tests,
for the hardness of the case, upon the articles which are
being manufactured. This is easy, since it is desirable
to check a considerable proportion of the manufactured
articles by direct observation, and the file test does not
harm a properly hardened cast. This large number of
tests is often necessary, since if is not uncommon to find
a considerable variation in hardness amongst the different
articles which have been carburised in one and the same
box. The tests for the core are preferably carried out
upon a separate sample of the steel, which is refined and
hardened along with the articles which it represents.